The hyperfine structure of the rotational transition J = 2 ■ *-1 in the vicinity of 9.8 GHz was measured. The analysis yielded the following quadrupole coupling constants: These results are consistent with systematic trends in the group of (III a/VII a)-compounds and remove some discrepencies in the literature.
The investigation of microwave spectra has provid ed a large amount of information about gaseous molecular species resulting in data on molecular structure. In this concern the studies of diatomic molecules are of basic interest because of the sig nificant variations in the bonding character causing remarkable changes and trends of molecular param eters such as electric dipole moments or nuclear quadrupole coupling constants which can be measur ed by microwave spectroscopy.
First measurements of pure rotational transitions of gallium monohalides GaCl, GaBr, and Gal were done by Barrett and Mandel [1 ] , They measured one transition for each species. In case of GaBr the transition / = 5 <-4 at 24 GHz has been observed.
They also succeeded to resolve the hyperfine struc ture of this transition and could derive nuclear quadrupole coupling constants e q Q of Ga and Br. structure. An accurate caculation of the relative intensities was necessary to determine these corrections. The new analysis resulted in more reliable hyperfine structure parameters which are in better agreement with the systematic trends in this group of molecules. To improve these results we measured the rota tional transition / = 2 ■ < -1 of GaBr at 10 GHz. By choosing such a low / transition we got larger hyper fine structure splittings and a less complicated structure by overlapping lines. In reducing the reac tion temperature to get smaller line widths we were able to increase the precision of the derived coupling constants by more than one order of magnitude.
Results of former measurements
Our measurements in the X-band were mainly concerned to the ground vibrational state of the four isotopic species 69Ga79,81Br and 71Ga79,81Br with natural abundancies of 30% and 20%, respectively. In addition transitions of the more abundant 69Ga79Br and 69Gg81Br in the first excited vibra tional state were observed to determine the vibra tional dependence of the hyperfine structure param eters. The spectrometer was a conventional 10 0 kHz Stark-effect spectrometer with a heated absorption cell (Type I, see [ 
With the values of e q0 Q and e qx Q from this experiment e qe Q and e q\Q can be calculated. We 
